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(54) COMPOSITE CARBON PARTICLE, ITS PRODUCTION. NEGATIVE POLE MATERIAL 
NEGATIVE POLE FOR LITHIUM SECONDARY BATTERY OR CELL AND LITHIUM 
SECONDARY BATTERY OR CELL 

(57)Abstract 

PROBLEM TO BE SOLVED: To produce a composite 
carbon particle which is a high graphitic carbon, 
maintaining characteristics such as a high charge 
discharge capacity and low reactivity with an electrolyte, 
scarce production of dendritic metallic lithium and a high 
and flat discharge voltage and suitable as a negative pole 
material for a lithium secondary battery or cell excellent 
in cycle characteristics and having a small irreversible 
capacity, to provide a method for producing the 
composite carbon particle, to obtain the negative pole 
material and to provide both the negative pole for the 
lithium secondary battery or cell and the lithium 
secondary battery or cell. 

SOLUTION: This composite carbon particle contains a 
graphite part, an amorphous carbon part and silicon. The 
method for producing the composite carbon particle 
comprises mixing a graphitic particle with an 
organosilicon compound and a carbon precursor, heating 
the resultant mixture and decomposing and carbonizing 
the organosilicon compound and carbon precursor. The negative pole material contains the 
above composite carbon particle or the composite carbon particle obtained by the above 
method for production. The negative pole for the lithium secondary battery or cell uses the 
negative pole material. The lithium secondary battery or cell has the negative pole for the 
lithium secondary battery or cell. 



I i 



7 



■£2LP 



s Aft 



LEGAL STATUS 

[Date of request for examination] 23.10.2000 

[Date of sending the examiner's decision of 1 8.03.2004 
rejection] 

[Kind of final disposal of application other than 



http://www19.ipdl.ncipi.gojp/PA1/resuit/detail/main/wAAAFYai1qDA412 2006/03/01 



Searching PAJ 



2/2 /<— i> * 

4 



the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAFYail qDA41 220381 8P... 2006/03/01 



(wttmmvsr (jp) (12) & |f| rF 35: ^* (a) (nmmm&ms* 

#^§2000 -203818 
(P2000- 203818A) 
(43)&WB ¥J£12*P7 £25 B (2000.7.25) 



(51) IntCl- 7 




F I 


f-T3-K(##) 


C 0 1 B 31/02 


10 1 


C 0 1 B 31/02 101B 4G04 6 


H0 1M 4/02 




HO 1M 


4/02 D 5H0 0 3 


4/58 






4/58 5H0 14 


10/40 




10/40 Z 5H0 2 9 








m?mv>mo ol (^ 9 h) 


(2D mwgn 


ftK¥ll-5937 


(71)fflBU 


000004455 








BitofeX^^^h 


(22)ffiSB 


W£11*P 1 ^13 B (1999. 1. 13) 




SDKfBfHfKBSrlf 2T1 1#1-^ 






(72)5BW# 










^«!RB5t*fi!iJW=Ta3#l^ BSC 














(72)5fi9!# 


5# HA 








S?*«»BSCTpfi!iJI|«J^J a3#lf B5t 














(74)«3SA 


100071559 



















(54) ®-&^1S^> -toSBS^. Hffi*m. U^^A=^«?iifflASR^U?^A^e?t& 



(57) imm] 

[BOB] i«JMMtft*0>, iSSv^ifcSig*, fE^ifci: 

atmc r © y ^ * a - Atf Ltisyf^ 



1 0 JEfli 



1 2 itffiS 





1 4 # X * -y h 



4 

> $ 2 * £S 

? 2 ^ ^ .$ 

i ill 



1 3 



11! 
1 1 ill 



7 IES 



/ I 7 \ \ 



1 1 ae*^,^-* 7 « a® 



(2) 



#§| 2000-203818 



[f»*S2] aaSrrtSi-s^JHWiaTrtMtei'i'fc 

3tEi-5 (0 0 2) B5«>afflna*-€}t-CTU 0. 3 3 6nm 10 
0. 3 4 0nm£i±Trfc5»*5 1X1*2 fEii£>« 

[11**5] *»Jt*frJ-*^ asptttfrf-asifiKEv^ 
0. 1 ~ 1 0 0 ix m<DS5BI£0. 4~2. 0cc/gCD#ffl?L 

Kxn-t ®^ifsa-&-«i'c*>5f**^ 4 xt* 5 iB*©m 
^•fbtag^-s 9 o o~i 4 o o c cii-5ft^4. 5 

[ft** 8] 23gL< fit 3 

**frJ-Xttt»#9U » 5, 6 5SrL<H:7l;:1B*©«fiife 

[ft** 9] W*3B8E*©A««»S:«v^*<5!» 

[W** 1 o ] ft ** 9 IE«© P <7 a - ^Sifeffl A 

[»9!©PMJIfclft9]] 
[0 00 1] 

w^/H#ttic«Hfc!)^"7An^m?&x ^ota am to 
KafeKgi-rs. 

[0 0 0 2] 

tc*tU #icy^^7A-r^-v- 

?5cm?&»4t DfcttiSWE, iSai^/w^— ^SSr^i-SS 
[0 0 0 3] Uca?fe©^ffi*j3H-i: UT so 



»*, &iyf7A, wmiBfl^*^ 
3jJ«ffl**t-cv^s. aay*-*Ar±*v^afca*a«r* 

fc * * ©*§J£ t RiS USS**[£Ti- 5 , 

titzffi&Vt<o&mV <?VJ»&£.fi.lsM<. 3E' •*«■]£ 

[0004] ^AKMXK^tt. «WRkoWStt* 

[sv\ «m«^ay ^?A#£j&L^t>v^v>5#®£ 

5. *«ifrffe«**tf?-Hu it* UT* 

v^ttm»*«r*b, &«y^!7Ai:ifc«L-cm#«i: 
©RJfcttJSMS<> «tt«^fl5^»A3&s4^b-5fev\ 
£fc««JEj5Sii5 < J.o3Fffi.T?fc5 i: V 5 ^fc^l" 5 - t 

[0 0 0 5] aa»fl:&*©;&W&*tt 
»?-VJ»km&-rZ>mffl<k&Vl> (LiCs) fc*o"C« 
(3 7 2mAh/g) t V^aJSfc^bTVfco - 

[0006] JiB©*****^**: LTtt, a^afb 
aMMbKK ^> 7/v? = 7^ 

ft ifl-USa* $> 9 , * fcHflHt £ *vO ^5 © teft v\, 
[0 0 0 7] 

av*&R*M« *fiHftfce>KJ&1£tffi;v\ «tt 

a fc*fraa*fr?- 

[0 0 0 8] ams&H^*©. av^ft 

v^y f7Ari!kiMA^t trffa^MKie 
■?-<o«asE«r«{fci-5t>o-cas)5. 

[0 0 0 9] *fc*36K«:, iS5!M&f05^i©> iftv^tt 
*£j*L*5&V\ »c««E!JSS5<S.o5Fda-e$>5 tv>5 

[0 0 10] »V^&Wt**. m^ffii: 

jfemmjE* 5 iS< B.o5pm-cfcs tv>5#etsr*u. •y-i' 



v^y *-*A-*«»*r*#i-5 t>©T-fcs„ 

[0011] 

iiSSJlHMMfeS* i~20 lf%f& 9 , it«®a*s i 

Aitfc*ffia-fca*i-s (002) Broaww^-tn-'e 

it, 0. 3 3 6ni*i> 0. 3 4 0imSl±X3bZffi$S&. 
[0 0 12] JRftftac^*****^ 

1tttl£&VXti:Zm&'£1$L*-e&>*). 0. 1~100m 
m<D%M\C0. 4~2. Occ/gCO^aSr^r-fS t»T*$> 

WtiJ^Plf /w= Kxrtt©»# 

mwaSLt:. goo-uootttss^is^© 
[ooi3] iWB^ftr^tee*©** 

©***«*«: JSVMTft 5 'J f^A-ftlMASCHt 
[0 0 14] 

[%?i©x*©7*ffi] *»*]©**«*«:*■«;, m&n 

»»*-*flib-C***t6ri:«r«||cU Ssiilii©1g 40 
^ffltcMJtii. tt©*b& i-ftfefclMMra 

tt-f 4:. &*fc^*+5K*JTO*©ffl^*©:|*ttftir 
©fltafcT-tt, *3£W©J:5fti$v\&feaigSa:iM'*/MS 

&i*xa&jiftv*. 

[0 0 15] *^***fc^*fc**Sit5JIM&»#©« 

•g•S.U t ^r©!|?^■?S:^c■ov^-C{4!lf lc$!lpgi4L/iV^is, l a 
£*»©*»*£?■ r i #+sf 9>v<& 



#H?2 000-203818 



S#x*^«i-5ri:fc±o-cwirc**. S*©#SE 
[ooi6] 4&aott*jK*tt?©j£ftxiiu9*rK:j3 

(0 0 2) l©BraidiS0. 3 3 6nm£TF© 
0*r«l#B©6*v5Ci:ias»*Lv\ r ©± 5 ftmiTrlfl 

a-T5t©r*fct), M&^iiA/«JMBjnk?*Jlv*« 

-ttioTMtli. r©BraPHd*S0. 3 3 6nm 

[0 0 17] *&H©tt-fr&X8c?-©j2;ftXilft|E] 
SrK:*J^Tra;, (0 0 2) B©BmiHd #0. 3 4 0nm 
«Ji©iawai*«*SiiSri:i9S»*UV\ CI ©± 5ft 

ia*f^«a-a-&^^«fi£i-^^B B 9 K^^icgH-r s t © 
-efcSo o. 3 4 otw*ss©iajfift*sa*i/5^w:iais 
x-RMik t) > r © i 5 ftHS»-ctt*aiW © 

[0018] #?i§flj-c-^ 5 #AKft* t rt, m&mmm 

bi>m&i* 8loMcgS©Sv«^v^>, ism 
ttfcJK* £ ft 3 it* ffa«n?W£ft«IMR* i ft 5 J: 

o teg,mmkfcmv><&]&mm& ( a o o 2 as*# < x l 

&*fcft&ftv^Ji»tt<fcft**'£trfc©-T»*>5. 
[0019] *38H©«-§-«*«t^-H:» JR***^** 

**«*«fcbfcfliaSr*i-St>©i:ft*. fflV^BJMMI 
*KF-H:^*WIM&, AJ6IM&, »«*»©»S**#*rr 
bit***, •g' : t**v55F*B4&a s 2 0 0 0ppm«T©ift^e 
S©t©Srfflv>5r.i^»*UV\ ^*6W-&***J*:# 

[0 0 2 0] ^xn-C^v^SIMMttt^Mt. jgf¥ 

*t»^-as*lkEv^ i^wtl^^v ^ ur ft 5 * 

^^tv^o. ooi~ioo^mroiic»gai! 
0. 4cc/g£i±T-fc5 fc©asf-W ^^4#ttS:(^Ji$-fr5 

■y--r^/V'^©js^Sr^— ftt5fcft> v-sf 9 /\-<&ms$) 



(4) 



#H 2000-203818 



#te©3fc»8t>:£B:'h$v\, 
[0021] ft*5, BtriewM¥««c^t»4, 

Sr^l"*?^©*^©- 5££&SfcRt?fcV'*fc 
©£v^5. «*.ri*H*» flfr^ -^©isl^©^**© 

IBftStf^W tli, ^^©^©^tft-SJ^T^r 

£ Lt, 3ft^©tfc^as^;h^;ft-©ffiftffi£— £©:£ft^- 
^5?;li:&<ii"a•L--CV^5:tK^S£^^o 

SVw^frf-as/M 4$-eg55££ix-CJ4jfev»as, ■*-© 

©as»*Uv\, ^©jilspfcH 1 -©:*:^;**: LTIi, 
S^-^O. l~3 0^mt?$>5rii5jlf$L<, iJlt 

[002 2] *»W©«3K6t»fflV^**«3^*fl:'&«i 

©^m^st^y-^— , ->y 3^7/^^^ Ks 

*©^$M6fi^&ft£f&JBV'>5;:iasT?#3;6S. n 
~>y a^T/wa^KJSm^Wffi^a^&fllV'**;: 

f/VV7 y^OT/Pa^^ 1~4 eS^lC^-g- U 
ffiT-C-tfE© v y => VTA-a K&ffi&ftbfc&fif* ffi 

[0 0 2 3] **W©«ffiSTffflv^5«*WKff k tr 
(4. #«***»*fc**aMP»f &*t» #J;i(4. 3?ifim 
ifyf, ^le^^ #*trj'^ * y« 

it;tf-/K #yift^=!)7y 7i/-/K»i, *y 
y n= h y/K # y (a-^ayvftr^ y n= h 
y /i') * if ©r 9 v *mm. *!)t?m5 k#js, # 

[0024] MHO*?- £ *«J£jlMls-fr*&i«i*tMR 



[0 0 2 5] jg^5i^r«tt^*te^3fci*«*«« 

#-S-ici43-/ y >\ trys?>\ h/v^x, ^>-i?>\ x 
i>7tKn77y ?vty-ns##tMtt, #y 

10 S{kf=^fflv^i^tifh7t Kp77>-> >^ 
[00 26] BJME&K *r^*fls£*Rt«tt*W« 
&ffi&z&'lhG-<to 5 ~ 3 0 KiSSSig^ 5-301 

[0027] '&btiizm&:mz* t mfflzmit-s-voRxf 

srt as# 4 u\ c ©^t£l4^*P©«S«l$&#§£ffi 

20 5rffl^tM»ItffoT^±v\ 

[0 0 2 8] # h *tfc JMBftttJ- t mffi&mit&toRU 

0 0~l 4 o Otttsr tiSffSU^ m 
mt®&& 9 0 0«C**-Ctt5F RTiB*** 1 ** < *3« 
Mlcfc9. — #J*fl:aUt*si4 0 0 , CSriB*.5i:. 

so v^c^g-, ac«ss^*u<ffiTi-5«n^t-fc5. mm 

So 

[0 0 2 9] »&jtfi«-frM#lic : 7-oft4l¥«tt?SM: 

1~6 O^mC^ltnr kji*»*UV\, 

«J6 0 MmSr«*.Si:m««ffiKi2il!fl**^Ljl<ft 

40 [0030] s^bwi^sssftcistfi 

<, 2 0a*%Sr)B*.Si:^Rri8**« J *#<*5«fil 

[0031] *it, mbtiz>m&mmm*<Dt£mmm 

14, 10i2/g»Ti:t5iiiJSff*t<, 5m 2 /g6tTt 

im 2 /gei±-efcs- t*s»*uv\ rr-c?itsffia»4^ 

# S[**jftUBLft Ta*3!f ^ V^-C B E T &lc^o TSO 
so ^tvfctttffoS. Jt^BIS^ 1 0m J /gSr«^.5S-a-^ 



(5) 

7 

10 0 3 2] r©J:5fcUT#fc^**&«**fc J ?-H:, 
[0 0 3 3]^^ *«i«^tt#5tti:i&l*L-C'<- 

tfy^r-tfy, #y ^-ffc^y?^, *';r?!)P=K 

[00 3 4] C*tfe©*«ll«^»«tt©ttfc» ttlB* 
Lt*^#*-»f/l^A'P-^, *!)7^ y/V 

©»#«#H\ ****** 1 0 0*SSP^LT^r«ia5^ 
^f-feJtSU* 0 . 1~3 OliWffSK, 0. 5~2 
OtiA# 1~1 5SJt^$fcJcff* 
LV\ 30 

[0 0 3 5] #^©A®*m£Jtfs©^i«#^* 

-e#s. *»n iJbia©*aws 

[0 0 3 6] BUfE^Ji: LTJ4, 4$KUWI8ttfc< , N- 40 
^f;l/-2-fp!J K>\ -^^^*W7? K, y 

y AAJRSrA«*»#fcfi«rS*5 £ t *st»# 5. 



#gS2 000-203818 

8 

[0 0 3 7] £JLk©,fc oK^XftM£tltzV<?<}J±—&i 

mmm^.mtt. -tso—f&frvxjEmtMfovxms; 

3?*ASMfc«, ^-y^>-@{k^. ^v^r^mm. 
■*>jf>mtm. T^tf^mim. ^baw*, 5^ 

<K) (LiCoOa) „ y^^A=.y^r/V^ft;<fe (LiN 
i O2) v y ^A-vytf^gKt;^ (LiMnzOt> L 
iMnOs) » y ^-^A=:y^r/Wa^/W h^ft^l (Lix 

NiyCod-y) o 2 ) *£(o&-&mk<&>. rix&tcflfc©^ 

Jg7cSSi (A 1, Fe, Mn, Mg, C o ^) SrSSiDLfc 

[0038] mmmt urr*. #jdcsii&BEfc:S*?«i& 

fit* LiC10(« LiPFs, LiAsFs, LiB 
F4. LiS0 3 CF 3 > LiN(SO!CFj)!f©!)f!> 
A&JiUS, fh77/v#;v7y^!>Atfl:lv^5r 
ti5f|5 s y ^C7i>.:ig©2ggKtO. 2~2^-/V/y.y 
b/UiS»*L-<, it)&*L-< (40. 3~1. 9*r/V/ 

y jy h/i^-efcSc 

[0 0 3 9] r^Blfl^*— 

Xr^i, hOEoi^xxfA^i, 
y f;Hf/l/^ (-yf©^ h^ffl. 1, 2-i?^b^rv- 
^x.^^ ^y7^> f(-7tKB77>> 1, 2 — 
f^f^7F7t KP77>> 9*7 ^7>-^— TVl-^©^ 

-tVMB*;BV>5 5. JifE^SriKy 

>\ #!)77!)p=M);K *fy ifvy7;W7^ 

^t>^-5di7jST?#, ■fe/N'V— ^tt^PSi^ 

ttm T^yoi^wv. #y /Pfvy, ^!)7of 
yy/^!) /p if #y 7-p fyy/7 

[0 0 4 0] 

^JSfisj 1 

^^Sr»iil^*Ufc = — ^yf©7 h7t K 
P77^ ( = /Hf : 3 0 SSSP, X h 

7tFB77i': 3 0 0*ftia5) 1-3 0li«C©7 1^7 



(6) 



* h * ^ >v ^u#mm&® m&& m- si 

o omasp^min, ss-a-u s&jstm-c 1 Ptraai 

99tt&2 0 Oppm, *.^JEAfeT-a3^$tvSO. 0 1 
~ 1 O 0 n m©&ffi©*fl?UgS;o5 0 . 7 8 cc/g* d 0 0 
2St?L c^^Jx^tvO. 3 3 6 2iun, 1 0 Onm£Lt 

[0 0 4 1 ] n — 9 V — ai/^jKU— ^Sr/B^T 10 

y* — 5/VT?fl?#U 2 O OmeshSTFt L7t 0 ^hfhtz 
*frf*»*fc£*'K 3X;/fr(DmmX'2 5 Ot*f# 

^oii-ti-o-o o. , c*-t5#a-L.s -l ^rafiy^u^ra 

U 2 0 OmeshfiiTi: Ufc. 

[004 2] Wfeivfefc^ttSHtF-Kovvc* Sftxlft 
&m\zi:*>m%tt&i:fflfeV1tbZ.*>. 5. 7fia% 
X'foolt. Sfc^OTl&eKPftr** 26 n mT-fcofco 

fflr*to»&-t>, JM&KStf-cfiBl-sK* (002) ffi 
©*ua*v*ait*fc*r*-3iii*riHu w^-^?-/^? 

^ft5l5ro^ B B B K^lCgHi-5^* (0 0 2) ffiW^n 

MVTJBSSLfcSIHlIld 0 0 2\ttft,^ix0. 3 3 5 6 
nm, 0. 3 4 7 1 nmT-fcofc 0 MSljUlrfflV^BE 
T&t?a!l^SttfcltS®att 1 . 5m 2 /gffoofc„ 
[004 3] HJS^J 2 

rh7^ h^>^ ^nfrmn&vomum*: 4 5 nmn 
x*UEi*rH Kit* ttfl2&x«©ii£A 

^^#flS^©IS^ttBfc&*vfca»ofc. — *\ 40 
«MMWfr?li:iBHi-5£i* (0 0 2) Bn©tt<a*^lMI 

K*KifiHi-5^* (0 0 2) I©7"o- K-CttMftO 

sr^pgd 0 0 2^^ ; etto. 3355™^ 0. 347 

2nmT-fcof- 0 tt^asHSrfflV^fcB E TffiT?«3£Sih, 
fctfc*B58H41. SmVg-Cfoofc 
[0 04 4] *&60!) 3 



Iftffl 2000-203818 

10 

7b7^ h#5'«>'?:'*MM«'fr*iBin**6 3 MSB 

t \.-ftsi{^\tmmm i t mm?, ^xm&tmtt'fen v 

fco #?>^fc«-a-^*©S*^SI41 5. 311% 
Xho1t e tHt*(O¥-10n*&te. 2 8^mf*ofc, 

miMttt^KieBa-rsift* (002) ®©&<&v"3&s 

Sr^Ti-5@*fiHx £.T*=» — — /wfs/f^SJfe©^*^ 
®Hi-^^* (0 0 2) K©^n— K-C<HME©0*f«l 
*SB©6)ttfc 0 m6>©l3*flSH-#v^a!I^L.fc®raiB 
d 0 0 2 (4-€rtt^^ 0. 3362 nm. 0. 3453 rmX* 

[0045] vcwm 1 

mmi tmmzvx®.&fri®3iZftgiviZo ms&evet* 

\^&m-tZ>8im (0 0 2) fln©tt<&v3ME«r*i-«|II 
Wife, ST^a-zw^-zv-fy^S^W^SIC^t-eH 
-TS^Pg (0 0 2) S©^tJ— K-e<£»S©lHj*fi»lc# 
V^-cai^LfcBP^IBd 0 0 2}ttil^fl0. 3 3 5 5n 
m, 0. 3 4 6 8nm-Cfc-ofco S^ISftffl^fcBE 
TjfeT*jB3eS*tfcJt*aMIH:l. lmVgffcofc. 
[00 4 6] 4 ~ 6 

Hifi^i 1 1 mmc uTf^® Lfc*»K*H\ => —^9 — 

■5*ft-#»*fcfflft , t\ 3t/7>©aa-e2 5o , ctf 
#»u ii*iBfit»ufc. &.^x. mm%.ffit>. 2o*c 

/t^©*a-!?9 0 0'C, 1 0 0 Ot, 1 4001C*-e 

©@T^ffigp*-e#fflU, l^tLT=-;^-;vf 

«-e-ft:Sr#fc. r^&tfs^-S/Vt^SfcU 2 0 Ome 
sh^Ti: Ufc„ #e>tvfci&-f-©^*&lta- : ?-^W:, 2 7 ^ m 
(900*0 , 27/um (1 0 0 0*0) , 2 3 n m (1 
4 0 CC) Trfcofco 

[0 0 4 7] #&n*:a^(*:»*^OV>-C, *7feXi»^ 

i-„ rtt?>©«-g-^«&*©i£^XiS&ia^fiaic»iv 
*^©^ B B B 14^^*ik^©lHlSf^l*^* fejx**>o 
fc 0 fsii%©^-g-l>. m^&«iia-^ic®Eg-r5K* 

(0 0 2) a5©«<a*V«»Jtft*i-5ll]Jf«l» Rt^a — 
/u^— /Hi'y^ftSEOKSlSfcfiHi-*** (0 0 2) ® 
©7"n- KT?ffi3&S©E*fiSli s »*e>^fco rHfe©ls] 
Wi»fc#v^-C««UfcffilBRId 0 0 2©ffiSr^lt-^ 
-To #e>^^fcm^^&5S©ifcS®a : lr^S:fflv^^:BE 

[0 0 4 8] 
[*1] 



50 



11 



(7) 



I2000-203818 



12 









d 0 0 2 {ma) 


(mVg) 


« m WD (At/kg) 






as «s 


m m 






10 0 0 


5. 7 


0 . 3 3 5 6 


0 . 3 4 7 1 


1. 5 


4 15 


3 7 0 


4 5 




10 0 0 


9. 8 


0 . 3 3 5 5 


0 . 3 4 7 2 


1 . 8 


4 5 0 


3 9 5 


5 5 




10 0 0 


15.3 


0 . 3 3 5 4 


0 . 3 4 7 4 


2. 5 


5 0 5 


4 3 0 


7 5 


Jfc««l 


10 0 0 


0.0 3 


0 . 3 3 5 5 


0 . 3 4 6 8 


1. 1 


3 7 0 


3 4 5 


2 5 


3d£«4 


9 0 0 


8. 6 


0 . 3 3 5 6 


0. 3 4 7 5 


1 . 8 


4 5 0 


3 8 5 


6 5 




10 0 0 


8. 5 


0. 3 3 5 6 


0 . 3 4 7 1 


1. 8 


4 4 3 


3 8 8 


5 5 




14 0 0 


8. 0 


0. 3 3 5 5 


0. 3 4 6 5 


3. 8 


4 3 0 


3 9 5 


7 5 



[oo49] mtknm&mfe) » e> nfcig-a-#t&* 9 
vmtv-vr^&mMftX'i oii%ifl], tutu* 

MfllcttVU WcftMkbTTASiUfc. ffcHUfcl*** 20 
[0050] iam*RK;Bv^y5 i *.*^:a->'-jfc« 

a»jg2 tLTL i PFi*x^v^*-#*-bt^ 
(AS) 3. ■fe/<U-*'4Xl»t* (jE«) 5ML 

KR&teJB bfc, 0 . 2 8 mA/cm 2 Oj£mffi.X~ 1 . 5 V 
(V v s Li/Li*) *T?2ESU 0 V (V v 
s Li /Li*) «1K 

[00 5 1] ( y ^ * A-f *y2*t»©«D B2 K 

Sr^-f. l!12lC*5V^TIi, 7t4iE^ 8 ttfifli. 9 14-fc 
z^-*. 10U3ES?^ llttAS?^ 12I4jE 40 

mm. 1 31-im.m.mB.Tfi 4\-t-vxtrv hx~3bz. m2 

[0 0 5 2] (iEHO^S) jEffiffitlSiLtL i Co 

02 288 fiiifBic. mmmt 1 0 

f=y fy5liaS:ttU rtUcN-^^vi— 2 - 
fny K> , SriD*.a'ft'UE**?W©^?3— SrP«b 

fc. &^t% zcDjEm&mziEmMmftb l-ct/p5 = 

*A?g (f$25^m) »CK*#— ^V-K&lCfcOPI so 



JDff^^LfCo ^^^#14 Omm-eg^ 2 8 5miD©7<#$ 
JC«I5UJU-CjE*1 0*fP«bfc o {EL, 3E®10©M 

ffi^g^ 1 0Mm<om&tiiEm&m&mtfi£irix&<b-r. 

[00 5 3] (ftliof&K) MsKMUMMAiMfe • 

90 : i owjt^s-ea-g-u m&^au (n-^^-/w- 

2-f n y K» te£ffc4*-c;*7 y— £ Lfcti* A® 
Mmfck UTOfflS (filOum) ©Mffilc 
:7V— KlfcfcJ:oa#U tttt. jfc^-en— ?— 

(-ioTmffiSrinflE^^Lfco 4 Omn-CS^ 2 

SrjEttfcra«»!l, MS8<DA£ 1 OmnKD^roAS-a-^R)* 5 

[0 0 5 4] (««HK©W«) ac^-wv*— M: 

v?* ?-;vu—7$*- v t o&tmm&mmic lipf 
[0055] (wmof^fi) wisje*, #y^^>as 

#7LK7-</WA (fS2 5^m < *l4 4naii) 

^•■?A^*^-ft«»*rf^«Ufc. 3to!tfcSS?5ft£ 2 0 0 

*£*&St 2 (C^-r o 
[0 0 5 6] 
[SE2] 



(8) 



mm 2000-203818 



13 



m 2 iM-^ftfii 









93 ! 




9 2 




90 




94 ! 




90 




93 


mm e 


94 



[0 0 5 7] 

[0 0 5 8] *fc**M^«-&i»*»^©»aS8fefc < t*L 
HE, iS5IM&R&*G>* i«V>^Jfem^S, ««P«i<DR]£ 

[0059] tfc*?s«©jiwt»f4, 



10 



20 



14 



5o 

[0 0 6 0] *fc**W©y^^A-ft««MI**Hc. 

[02] ml&K^^Dm^^'ecD^5c«^*(D^l!ls^-fflv^fc 
[$?-*§-<oifc9n 

Mm 



i 

2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 



[01] 



i 




5 



2 %mm 



1 



4 "fe /t U - * 



3 5 



1 0 7 




[02] 



1 2 E«2 



l 4 if * >r v V 



III 

S ' \ / N 

S ✓ v s ^ ^ 

ill 



1 3 «ifift 



7 Hffi 



7 I 7 \ V 



(9) #M 2000-203818 



7ny h^<—i?<Dffi.$ 





TAfin PRO? 




WyUJ 




JflUUO 


AAfl? AA04 


BAOl 


BA03 


BBOl 




BBUZ BLOl 


BL05 


KDUU 


"DT\A 1 

BDOl 




BD02 BD04 


BD05 






5H014 


AAOl BBOl 


BB06 


CCOl 


EE08 




EE10 HH01 


HH02 


HH06 


HH08 


5H029 


AJQ3 AJ05 


AK03 


AL01 


AL06 




AL18 AM03 


AM04 


AM05 


AM07 




BJ02 BJH 


CJ02 


CJ08 


CJ28 




DJ16 DJ18 


HJOl 


HJ06 


HJ07 




HJ13 HJ14 









THIS PAGE BLANK (uspto) 



